and Denmark (Blom 1976) , and also in Charolais (Williams 1987) , Ayrshire (Vierula and others 1983 , 1987 , Arriola and others 1985 , Foote and others 1992 and polled Hereford (Peet and Mullins 1991) bulls. This short communication describes a case in a Holstein bull, which was investigated by using light microscopy and both transmission electron microscopy (TEM) and scanning electron microscopy (SEM).
The Semen for morphological examination by light microscopy was prepared by staining in warmed eosin (1 6 per cent) and nigrosin (10 per cent) in 2.9 per cent sodium citrate for five minutes, after which an air-dried smear was prepared. Semen fixed in buffered formol saline was used for examination by differential interference contrast microscopy. These samples were examined at a magnification of x 1000.
Semen for electron microscopy was fixed in warmed 3 per cent glutaraldehyde in 0-1M phosphate buffer, 0-1 ml of raw semen being added to 2 ml of the fixative. For TEM, the sperm were immediately centrifuged to form a pellet; for SEM, they were left in suspension. The samples for TEM were then fixed in osmium tetroxide, embedded in Araldite (Agar Scientific), treated with uranyl acetate and lead citrate, and examined using a Philips CM1o instrument at 80 kV. For SEM, fixed sperm on coverslips were postfixed with osmium tetroxide, dehydrated and critical point dried using liquid carbon dioxide. The dried specimens were attached to aluminium stubs using silver conductive paint, sputter-coated with gold and examined using a Stereoscan S250 instrument (Cambridge Instruments) at 10 to 20 kV.
The mean ejaculate volume was 3-5 ml (range 1*6 to 5.8 ml) and the concentration of sperm ranged from 100 to 200 million/ml. No motility was observed in any of the samples. TEM revealed the droplet-like forms to contain few organised structures. Implantation plates were seen in some, and all showed membranous material, some mitochondria, elements of fibrous sheath, individual fibrils and some cross-sections of axoneme (Fig 2) . None of the axonemes showed the normal, precise tubular, fibre and sheath construction.
The bull was fully under the control of the Genus breeding programme from birth to death. Its records showed that it suffered no significant illness and that it developed as expected for its breed and type. The scrotal circumference of 37 cm was satisfactory for a 19-month-old Holstein. The average for this breed on entry to an Al programme at 12 months is 32 cm (A. J. Taylor, personal communication). Williams (1987) Foote and others (1992) gave no cause for concern until its semen was examined. The semen volume was within the normal range, but the sperm count was low, as reported by Vierula and others ( 1987) . While densities below 300 million/ml are common in yearling bulls, most produce semen with higher, commercially usable sperm counts before reaching 19 months of age. Within the Genus programme, 3 to 4 per cent of bulls are culled due to failure to produce satisfactory semen by the age of 18 months.
In the present case, no sperm were seen to have short, narrow-stump tails, a form which was described as constituting a 'less prevalent' fraction of the 80 per cent of affected sperm observed by Williams (1987) . Table 1 shows a comparison of the proportions of the various forms of the defect reported by different workers. The same types are evident in all cases except for stumps and the lack of any structure observed in the present study. As previous studies have described bulls of the same breed, and bulls of different breeds but of the same age, there is no clear reason why this particular bull should show this difference. However, the proportions of the other defects vary considerably between and within studies ( The ultrastructural findings resembled those reported by Vierula and others (1983) , although the droplet-like structures in the present study contained fewer of the identifiable elements and more amorphous granular material.
A common ancestor was found on both sides of the pedigrees of two affected bulls studied by Foote and others ( 1992) , which was considered to be a strong indication that the condition is inherited. In the present study, no common ancestor of the bull's sire and dam was found in five generations. The constant observation, recording and testing of this bull revealed no problem of any kind in its rearing which may account for the abnormal spermatogenesis, and a genetic basis is therefore likely. The T locus affects axoneme development in mice (Yanagisawa 1965) , and may be the source of this defect in cattle. Unfortunately, resources were not available for cytogenic study of the present case. The condition is self-limiting due to sterility, and the incidence of carriers appears to be low, with few cases being reported, spread over a variety of breeds. 
